Application of three methods used for the evaluation of polycyclic aromatic hydrocarbons (PAHs) bioaccessibility for sewage sludge composting.
Three chemical approaches were compared to assess the bioaccessibility of PAHs during four sewage sludge composting. In the present study solid phase extraction with Tenax-TA and two non-exhaustive/mild-solvent extraction techniques with n-butanol (BtOH) and hydroxypropyl[beta]cyclodextrin (HPCD) have been applied. The content of the PAHs sum in individual sludges ranged from 2.83 to 9.95 mg/kg. Mainly 4-ring PAHs predominated in all sludges. The content of the bioaccessible fraction of PAHs determined using the BtOH and HPCD methods was usually twice higher than with the use of Tenax-TA adsorbent. The share of the bioaccessible fraction depended on the method applied and sewage sludge type. In the case of the PAH sums it ranged from 28.1% to 54.5% (Tenax-TA), from 25.7% to 80.9% (BtOH) and from 60.2% to 83.5% (HPCD). As a result of composting, the share of the bioaccessible fraction decreased by about 50% in most of the sludges examined. The reliable prediction of individual PAHs losses was observed for many of the PAHs; however, for a number of them, this was confirmed in more than two of the sludges examined.